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Abstract of JP7191930 

PURPOSE:To improve the throughput of a 
disk and the response of sequential data 
access by providing a bus for command 
processing and a bus for data processing 
independently of each other in the interface for 
disk device of a computer. 
CONSTITUTION:This interface for disk device 
DK consists of a command data encoding 
mechanism 1 which generates a command 
packet from a corresponding disk device code 
and a disk I/O control command in response to 
a data read or write request from a host, a disk 
interface control mechanism 2 which receives 
the command packet issued from the 
command data encoding mechanism 1 , a disk 
deice DK executed by the disk interface 
control mechanism, a route setting mechanism 
which discriminates the shortest transfer path, 
and a data path router 3 which continuously 
secures a path for the purpose of continuously 
transferring data. 
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Reference C 

Japanese Patent Application Public-disclosure No, 7-191930 

Japanese Patent Application Public-disclosure date: July 28, 1995 

Title of the invention: Interface for a disk unit and a method of controlling the same 

Japanese Patent Application No. 5-331351 

Japanese Patent Application date: December 27, 1 993 

[Problems to be solved by the invention] 

If bus overhead increases when accessing a large-capacity disk unit intensively 
managed by equipment such as a file server or the like, it is detrimental to processing 
performance of an entire system. In consideration of the problem, it is an object of the 
present invention to reduce overhead in transferring data, especially during processing 
not involving data transfer. It is a further object of the present invention, when a bus is 
occupied for data transfer, to enable a simultaneous operation of buses by handling 
precedences for using a data bus and utilizing multiple data transfer paths, to thereby 
reduce latency at the time of file access and improve response characteristics, 

[Means for solving the problems] 

An interface for disk units of computers and method of controlling the same in 
accordance with the present invention is characterized by comprising: a command data 
encode mechanism for generating a command to a disk unit in response to a data 
readout request/write request from a host computer; a serial command bus for 
transferring the command to the disk unit; a disk interface control means for receiving 
the command, separating an I/O control command of a disk from the received command 
and performing an input/output process to/from the disk unit; and a parallel data bus 
capable of transferring input/output data to/from the command data encode mechanism, 
independently of an operation of the command bus. 

Further, an interface for disk units of computers and method of controlling the 
same in accordance with the present invention is characterized by comprising: a 
command data encode mechanism for generating a command packet from a 
corresponding disk unit code and I/O control command of a disk in response to a data 
readout/write request from a host computer; a disk interface control mechanism for 
receiving the command packet issued by the command data encode mechanism, the disk 
unit to be implemented by the disk interface control mechanism; a path setting 
mechanism for determining the shortest transfer path; and a data bus router for 
continuously securing a bus in order to continuously transfer data. 



Further, a method of controlhng disk units of computers in accordance with the 
present invention is characterized by securing a data bus recursively in order to transfer 
data via multiple data bus routers. 

Still further, an interface for disk units of computers and method of controlling 
the same in accordance with the present invention is characterized by comprising: a data 
presence/absence determination mechanism for determining, in response to an 
input/output request transferred from a host computer to a disk interface control means, 
whether or not data exists on a disk unit coupled directly to the disk interface control 
means; a disk interface for requesting input to/output from the disk unit when it 
transpires that data exists on the disk unit; and an external interface access mechanism 
for issuing the input/output request from the host computer to another disk interface 
control means having the same function as the disk interface control means when it 
transpires that data does not exist on the disk unit. 

[Function] 

According to a conventional disk unit, an access to the disk unit not involving 
transfer of an actual data region such as an access for checking the status, reading a disk 
parameter or the like involves regular data transfer and thus requires a process such as 
bus arbitration or the like which is similar to a file access request. Since a 
conventional disk unit employs the same data transfer channel for the aforementioned 
process, it is difficult to improve the data transfer efficiency of a bus. According to a 
method of the present invention, a communication line is used on the basis of message 
passing when processing does not involve regular data transfer or short data is 
transferred, whereas a parallel interface used for data transfer only is secured when long 
data is transferred. By this method, according to the present invention, a data transfer 
operation and other operations can be performed in an overlapping manner, which 
improves not only bus use efficiency but also bus transfer speed. 

Further, when multiple interfaces used exclusively for data transfer are secured, 
data transfer can be conducted by using another bus even if a particular disk unit is 
occupying a bus for a long time. Thus, at the time of a file access operation requiring 
sequential access such as display of digital moving images or the like, the other file 
access operations can be performed without any trouble, which provides disk units with 
satisfactory response characteristics. Similarly, it is possible to constitute a disk unit 
that does not add constraints to a system performance even in an environment where 
high-speed disk units and low-speed disk units coexist. 

Still further, when multiple disk units are coupled to a single channel according 



to a conventional interface for disk units, if a particular disk unit accesses the channel, 
the other disk units can no longer exchange data with other devices. According to a 
disk unit of the present invention, a disk unit is identified via a router, and then a bus is 
secured. Therefore, if a particular channel becomes inoperable to transfer data, a 
substitution path and disk unit can be found. Thus, the present invention can also 
improve fault tolerance. 

[Brief explanation of the drawings] 

Fig. 1 is a block diagram describing an example of a method of data transfer by 
conventional disk units. 

Fig. 2 is a block diagram describing an embodiment of an automatic routing 
disk unit according to Claim 2 of the subject application. 

Fig. 3 is a detail drawing of the disk interface control means described in Fig. 

2. 

Fig. 4 is a block diagram describing an embodiment of an automatic routing 
disk unit according to Claim 3 of the subject application. 

Fig. 5 is a detail drawing of the data bus router described in Fig. 4. 

Fig. 6 describes a format of a command packet used for executing a data 
transfer sequence defined in Claim 1 of the subject application. 

Fig. 7 is a block diagram indicating a data transfer process sequence defined in 
Claim 1 of the subject application. 

Fig. 8 is a block diagram describing an embodiment of an automatic routing 
disk unit in accordance with Claim 4 of the subject application. 

Fig. 9 is a detail drawing of the disk interface control means described in Fig. 

8. 
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^A-H^>x7<z):/n-;:^1#|^SB3TS&^o ciC'etiT'^r 
X^7^fatUTA-H5'-<X^7^fg^2^. 3^:xhn> 
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[0 0 2 3] |g7li3}NX h3>t::i-^HCi:7^>i'Xi7 

fM^-r >^:7x-xiS2 'T—^n7.)v—^z^(DW^ 

n>hra.-r$^3-7>Hv'-:$^x>=i-H«l«il 
7.^^y^'y:^-7.mmmM2t.. 5'-^ax;w-^3 

7x— XJzT^O^O^ff ^- =3-7>Hr7 5j~-^^y hi: 
UTti, 0 2O3T>K:7:i---7:y hCOJC-ptCT^-fX^ 

^U.^tt^. x-^cD«5ii:7x-X^£^t5;5:^^J©'&«^— 

[0 0 2 4] ^Z.'X1\X. 5^-:$'i^i^5^-5^^C03'^> 
K^frv'-y^XlCCH.iT^^^'r^o 4^XFn>h!z3-- 

T^-iS'x^n-Hfill^im'C^^X^ i/O^J^nNr> 

— -T-:/ Fc^Jz-^tciA^-y F{t;L5/UT;U3T>F/N*XS 
CB±(rMSt-o nv>FC0^3^^1v'Ur;W> 

A>^-/Fli, '>Ur;^nv>'FAXSCB^:f^LT, A 
m:;^^^-c ^ ^ 7=^^ X Vr?' :7 X -x^mg? 2 cD^gij 
n-F^Jt::5T'A'-i'XtcrcVibT. n-7>F/5yyF^ 
^frU. 7^-i5^fei^ll^<0^#il^n-F;5^jgi^$na 
(D^^-^o l3T>FA>!r-y F^^frt;t-X'YX^7^>^:7 
x-x^m^[P2ti. nv>FM^tcS-::J#. ■t'^X^^ 

li^mmzMM.^. 7^^XF3■7>FT^-5^x>n-F*3l^ 
tr^LT. ^^^{^5g^n-F^&^fTT^o 
^«>'-^>Xtcg|bTti^^'r^o 
F^&^ttrc:n-7> FT'-^x>n- F*^^ l \mm.-^fi 
5iS^^5t^L. 7'-5^^iil^^<£:5^><X^^>^:7x 
-xtc^bT^fr-r^o "?>i'Xi:7-i'>i^:7x-x«, ^ 

-3^A>;r^:; Fi-^tbTfeiMrn-F^SrftiaL.v'-^AXi 
a V > F T^- ^ X > n - F^« 1 ^ ^> 

43 Hff-r^, nv>F5'-r$'X>zl-Fli«}lli7^— iS'A 
X±^jie>nT<^ltoi^r3-F^^^U. ^cofeillln- 
F:<>^n-7>'FA>y-iy F%fT^lC^^f Lfcfei^n- F^l^ 

^A^^y h^&nv>F^-i5'x>z]-F«S£^il^tc:©0 
iZitf. T^-^O^i^J^'m ^><Xi57^>^:7x— X<g!l 
;&^^i^'&n^X5^-5'X&SI^U«bMyx-X^£)6^7'r 

[0 0 2 5] iR\z=r-^^^<DWn(Dm:.'f4 7.C^^> 

5^7 ^"^X^'f >^:7x-X^¥|Igg2 0^®I5Il31'>-^r 
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3iJS^co33"h*^;i.— 7^^>^Uxhic#Jnu 

A'XJU-^S^^^Hi. T'-fXi^-f >^:7ji— X^^BI^ 

0, ^)^&tiic^-y^y h5^/wxtcH$n^;^-'7"-Y> 

y U X McS-lf ViT^^ X^ >^ :7a:-X^®g^ 2 

X v-x-rJ' Tdb S :3 V > K 5^- ^ X >n - 

[0 0 2 6] mT.m'^mA.\ztf^i)'^f^^immm'^mmt 

X^^X^g^t^S-^, :t:Xhn>t:a--:$^li3^LTl'^ 

[0 0 2 7] 3}nX h3>tra.— ^'HCf^x^Xi^^gD 

Affi;^=FV>K<£^frtm::>fc^^X^7-r>^:7x-X^ 30 
13SB4f57i^X h^>^>^ai-X^1^«^«l4 3l:::feV^T-^ 

filt^a'^X^^gDKtC^UTlf^^^^'rs. 
mzv"^ x^^ 7x-x^m 2 t::it^g£^$nfc 

Xi^^^DKlC^-r^M^COi^-B-f^^"^ X^-f >i5' 

:7x— X4 5 <£^hUT^>rx^^^MDKtCi^:>^ff^^^ 

^U, ^^nrc7'-:$'li;^Xh-<>i5'>'x-X^^^^ 
4 3 <£riliTJ^X hzi>t::3.— ^HCt::^3l^nSo li:^ 
^i|^^nTVi;^(.i5^^Xi7^@DK<D^8'&tCHng53V 40 

> H AX 6 ^^LTSi^^n/cgf^brcT^^ x^7-r >^ 

X - X 4 T^^-Y X ^ off ^ ^H^-r o 

^^tgS7!^^e»<D7^-fex^^. ^-^^m^i'&mmA. i 

iJ^'l' >^r7x-X4 5 Srcfht-T-T^-Y X^7C0l#^$:^^ 
X"X®©tg|ffllC^^bTnSPnV>HA'X^£:^fflL, x 50 
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^Xi7<^ffJS«rS^-r^o CtDjz-^lC, |?5^L.;t5^^X 

[0 0 2 8] ^^cic, 'f-^<D-^^'^^mmzmi.xmm 
-r^o it^fi^^snfcT^^Xi^^eDK^^^^i^^jfcf^ 

07'^X<^SSi:fiJ^^n;t«'&(i. 5^^X^S@DK 
h-r >5':7x-X^^«a«i4 3;&^^5'^Xi?'-f >3':7x 

-x4 etc^i^^n^o it^^iK^nfcT^^Xi:^ 
'Dtzm'^\z\x. mt^x^r^^-c 7.^\z^vx^-^t^n^ 

rc^^y.^^>^y:x.-y.mmmm\zm-L^^\z. % 
^^^^n^<oy'^7.^^mfi^^^t.nm'^nrc^mz\% 
'^\zm^\^tc.'r^:K^^>9y:c-ysmmm4\zM\^x 

(Dy"^ y.^-(>^yjL-y.mm^^\t. "r-^iA^^-t 

^f-i X^^<>^7x-X^1^^4'VCDt'-3'CD#^j?w 
^^^^■r^i:^t)fC, 3^:X h-f >^:7x-X;:i^6"xa. 
TJU4^- Ynvyyi^"^^) 4 2tC5l:tUTT'-3'0^^i^ 
^^^fr-r^c dOfkH^gg-O^P^x-XT'-^^jilA 

7.^^\tmmmz=r-^^mzm^¥^^•^^n^. w^\z 

^^Y>'^yx-XT57-feX«K^B4 4JC^LT. 

x>f x>:7-< >9y x,-7.fm^^\z^\^xt^m^mn-r 
Wic^g^-f >^yj:.-xyc^'^7.mmmS5'ri.r)v^^- 

7 ^ -fe X ^ A 4 4 R t;^ ^ > ^ X - X y ^ -fe X «^ 

^j|B4 5(CMbT^g5-r>^>^x-X^-5'«Ei^AX4 
7lc:.J:05^-^cofeM^fT5i:'5Jt^$n^o Z.(Dm^ 
>^ y jL-x'f-^nmnx 4 7 fii^Ji^&ijtci^gP'f 
> ^ :7 X- X r ^ ir x*s^ w<^^-^ ©^i^tcft] 0 tt 

'5>nS. #^i?.^^t^cO7'^'X57^®;0?«?j^$nTV^^ 

>^y:^-xmm^Ax\t. n^^>^yjL 

^7'^7;^3^^-^^^u 4 2ic^^2.^, ^(^t'-^^t 
y'^x^'i >i^yx,-x4 6f)^y'^ x^mmr>K\z^m 

^mff-r^. ^<omi^m^\-^^^::i-^>\'/'^X^^XX 

aj:^^^o^fT7C7^>f x57-r >i$^yjL'~xm^^4{z^ 

[0 0 2 9] 

[%?^C0^:^] Z}>\f:x-i^<Dy'^ X!7mU 

\z^i<iu^)V(D'T-^xmti:fa hn)i:^m^^m'r^ 

CtlCiD, g2^T^-i?'(3?:^$tC;<)^?5>*2e>-ri/X:^^>X 
OicO^'^X^^^O-f >^:7x— XSr^^-rS, CC^ 
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^ g ^ CD - ^ ifi^tj ^ US -r ^ 56 0 D ^ -c ^ ^ o 

[0 5] 04<7)x-5^A*X;L'-^<7)PiBi0T$»^, 

[0 6] m^m\\zii^ii^t:>^. 'r—^^^i^—'T>7.^ 

[0 7] ti[^^ltc:;0^;^i^t3^, 7'-;$'fe3^CO^!l31'>-y 
>X^^t*:/n*y ^^TS^o 
[0 8] ^^^413/0^/0^^:3^. giii;!^— >yx^x 

^ mmfD-mm^m^^^ 7t s6 o >^ p ^ s o 

[09] SSiCiStt^T^^X^-f >:$'>^x-X^^^^C7) 



10 



20 



12 

1 3-7>H5^— ^X>3 

2 X^7'1'>^:7x"- 
2 2 x-^'Igi^gS-fel^^^ 
2 3 ^^vi5^fWDtS«l 

2 4 i^m^m^mm 

3 5^— iS'/N'x;^— 

3 1 "r-^^w^Y^mm 

3 2 hA*.y:7T/^u 

3 3 ng^Ax-f >iS':7x-xr57-t:x«K^ 

34 ^ffls-f^^ri^aL-xffeiPM^ 

3 5 'f—^^'^nT. 

4 •x^x^'Y>i$':7x-x^^gfP 
4 1 ^-^'WMI^j^tg^i 

7= ^ T — h A* T ^ ^ 'J 

^ ^ ^ > ^ :7 X - X T ^ -fe X «K 
^gi!-r >i5':7:ii-xy^-fex«!i« 
5^>rXi:7-r>^:7x-x 
^gp-r y^v x-x^'-iJ'^i^N^x 

I^HP-r >^x-Xx"^^^N*X 



4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
5 

6 ne^nv>hVtX 
DK v'^rXi^^® 
PDB /t^ WI^'x— ^/N'X 
SCB v'UT^l'nv^HAX 
HC /^Xh3>hr2L— ^ 
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